Glucose monitoring is a crucial factor for diabetic self management. Widely used technologies require the use of fresh blood samples in special test strips. This is expensive and does not lend it self to continuous monitoring. An alternative method of measuring blood glucose levels optically is investigated. This method is called "Optical Activity". It's able to determine glucose concentrations with varying degrees of sensitivity and ranges of applicability. This method is used to determine the angle of rotation for different glucose concentrations when the laser beam passing through the samples of blood.
Introduction
Diabetes mellitus is a medical condition in which the body does not adequately produce the quantity or quality of insulin needed to maintain a normal circulating blood glucose. Insulin is a hormone produced by the pancreas, a large gland behind the stomach, that enables glucose (sugar) to enter the body's cells to be used for energy [1] .
At eating, the pancreas automatically produces the right amount of insulin to move glucose from blood into our cells. In people with diabetes, the pancreas either produces little or no insulin, or the cells do not respond appropriately to the insulin that is produced. Glucose builds up in the blood, overflows into the urine, and passes out of the body in the urine. Thus, the body loses its main source of fuel even though the blood contains large amounts of glucose.
Three main types of diabetes are: Insulin Dependent Diabetes Mellitus (IDDM), Non-Insulin Dependent Diabetes Mellitus (NIDDM), and Gestational Diabetes [2, 3] . The optical activity method is based on the rotation of linearly polarized light as it travels through certain materials. It occurs in solutions of chiral molecules such as sucrose which is being developed as a method to measure blood sugar concentration in diabetic people [4] .
Optical Activity
All old methods are used in laboratory take long time and its need to spate the serum from the human blood to measure the diabetes in blood. Therefore, there is a new method which its use the blood without separated the components of it. This method is cheap, easy and take short time to known that sample of blood contains the diabetes. This method is called optical activity. It is explained as fellow: When polarized light is passed through optical isomers (stereoisomers that can be formed around asymmetric carbons) the direction of the light is changed. Optical isomers often have two isomers that are the same in every way except that they are nonsuper imposable mirror images of each other. These are called chiral molecules. The change of direction of the polarized light passing through these molecules is called optical activity. The degree of rotation depends on the wavelength of the light, the optical path length, the specific rotation, characteristics of the material, and the concentration of the material [4] .
The observed rotation is dependent upon the path length of the light passing through the glass cuvette and the number of molecules of glucose. The observed rotation is converted to a specific rotation by using the following formula [5, (1) where:  is the specific rotation angle,  is the observed rotation angle in degree, L is the length of sample tube (decimeters), C is the concentrations of blood dilution (g/ml).
Experimental Work and Results
To test for the optical activity of glucose in blood with diabetes and with null diabetes, an experimental arrangement of simple polarimerter in figures 2a and 2b were built as follows : 1. Setup are constructed from second harmonic generation (SHG) Nd:YAG laser of 532nm and measured output power of 55mW as a light source, polarizer, squared glass cuvette with interior dimensions of 10×10×35mm and thickness of 25μm as the blood container, and a powermeter. The analyzer is oriented 90
• to the polarizer so that no light reaches the powermeter. When an optically active substance (blood with diabetes) is present, it rotates the polarization of the light reaching the analyzer so that there is a component that reaches the powermeter. While the blood with null diabetes cannot rotates the polarization of the light, so the rotation angle of blood with null diabetes is zero. 3. With the aid of powermeter device, the transmitted power of laser beam before and after the analyzer can be measured. Different readings for two different samples of blood were taken for each concentrations of blood dilution. 4. The laser beam cannot pass through the glass cuvette of blood with null diabetes because of it is dense. Therefore, it is diluted with distilled water. So, the transmit power of laser beam which was passing through the glass cuvette of blood with null diabetes was measured. Also, the transmitted power of laser beam which was passing through sample of blood with diabetes was measured. The natural glucose levels in blood are typically between 0.7206 mg/ml and 1.0809 mg/ml. Fasting levels above 1.0809 mg/ml are found in individuals who are insulin resistant and levels above 1.261 mg/ml are typical of diabetes [7] . Therefore, the case of glucose concentration levels above 1.261 mg/ml would suffer of diabetes in blood. This level of 1.261 mg/ml was considered in our calculations. Results for two samples of bloods are shown in Fig.(4) and Table ( 2). In Fig.(4) the transmitted power of laser beam was measured when it passing through glass cuvette contains blood with diabetes which is less than the transmitted power of laser that was passing through glass cuvette contains blood with null diabetes, because of the concentrations of the glucose in the diluted blood with diabetes is greater than in the diluted blood with null diabetes. High glucose concentration in blood lead to absorption of more power from the laser beam due to form the stereoisomers.
5. The transmit power after the analyzer was change because of the concentration of sample would changed. Therefore the analyzer must be rotated until the power reached powermeter. The observed rotation angle (analyzer angle) for different concentration of diluted blood with diabetes was measured as shown in Fig.(5) and Table ( 3). In Fig.(7) , the relationship between the transmit power of laser beam and the specific angle of rotation could be described by an empirical equation which it's given by: y = 71.6 e -0.0352 X where y is the transmit power of laser beam, and x is the specific angle of rotation. Conclusions 1-Diluted blood with diabetes will suffer from higher absorption coefficients compared with the diluted blood with null diabetes, spatially at wavelength range from 525nm to 550nm. This increment in the absorption coefficient is due to the increase the glucose concentrations in diluted blood. 2-At the beginning, in diluted blood with null diabetes, the angle of rotation would equal to zero because of the direction of the polarized light is not changed due to chiral molecules which its caused to change the rotation angle of diluted blood with diabetes. 3-The optical activity method represents an important step toward the development of a noninvasive glucose sensor that may eventually be capable of detecting diabetes in the human blood. 4-The advantages of method in this work, is easy in design, cheap in price, and taken short time to decide the human blood contained diabetes or not by monitoring the change of rotation angle with the concentrations of diluted blood. 
